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Disclaimer

Presentation materials are for registered
participants of the 66th Conference on Exceptional
Children. The information in this presentation is
intended to provide general information and the
content and information presented may not reflect
the opinions and/or beliefs of the NC Department of
Public Instruction, Exceptional Children Division.
Copyright permissions do not extend beyond the
scope of this conference.
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Goals of the PD

* To understand the importance of middle
school mathematics in the development of
college and career readiness.

» To build a coherent understanding of the
development of mathematical concepts
through middle school by focusing on the
conceptual development of multiplicative
relationships.
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Importance of MS Math

“The evidence concerning college and
career readiness shows clearly that the
knowledge, skills and practices important
for readiness include a great deal of
mathematics...some of the highest
priority content for college and career
readiness comes from grades 6-8.”

Jason Zimba (2011)
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Ratios and Proportional Reasoning

Always, Sometimes, Never

1. You are to complete this activity as a table
group.

2. Take turns selecting and reading a card
giving each person an opportunity to read a
card.

3. Decide as a group to place the card into the
Always, Sometimes, or Never column.

4. Continue until all the cards are placed or
time is called.

5. Be prepared to discuss your group’s
reasoning for the placement.
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Fractions and Ratios

Two out of the five apples are
rotten.

If | mathematically represented this
statement as é would this
represent a fraction or a ratio?
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Ratio and Proportional Reasoning
Coherence

6RP.3a
Tables of equivalent

proportional
relationships by
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Middle School Functions
Coherence

BEES

relationships
interpreting the unit
te as si
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Equivalent Ratios

Before we jump into ratios... lets
start out with some skill
development.

Using Multiplication and Division...
How can you change 8 to 12?

16 to a 67

3toa4?
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Equivalent Ratios

In 6" grade, the focus for standard
6.RP.3a is on creating and
recognizing equivalent ratios.
This is fundamental for working
with proportions in 7t grade.

Example: 3 out of every 4 win a
prize at the fall festival at a game.

Create 5 equivalent ratios of 3 to 4.
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Example: 3 out of every 4 win a prize at the fall festival at a game.
Create 5 equivalent ratios of 3 to 4.

winners

3] 6]0]2]t5]1s] players
[+ ] s Jr2]6]20]24]
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If 27 people won a prize, how many
played the game?
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If 27 people won a prize, how many played the

game?
Wtithin:ﬂt 3|6 o9]12]15]18]27 winner
rate &
=L 4|8 |12]16]20|24]36
(common to all m
equivalent
ratios) Between: scale factor
(unique to each pair of equivalent
ratios)
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Example Revisited: Create 5 equivalent ratios of 3 to 4.

How are ratios
different from fractions?
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The Unit Rate and Measurements

Two exchange students are coming to your school. Their profiles
show that Tomas is 155 cm tall and Rokas is 170 cm tall. How
many inches taller is Rokas then Tomas? (1 inch is
approximately 2.5 cm.)

Student Strategies with Ratio Tables:
25cm [25cm [5em  [15cm |
[6in_| 1in__ [10in_ |2in__|6in__|
25cm [25em [150 cm [5om  [155cm [170 cm |
tin__ [10in_ [60in |2in  [62in |68in |
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Your basketball team is The Unit Rate and Measurements

traveling to Europe and you
need to find their heights in cm
for the game program. Write
an equation you can use in
this situation. Which relationship, within or between, is
(Let c represent length in necessary for writing an equation?

centimeters and i represent . R
o Explain your reasoning.
length in inches.)

According to the situation, which variablg

. should be the independent variable
i=25¢c (input)?

c=i+3 i=c-15
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The Unit Rate

In a school fundraising raffle, you can
get 4 tickets for $5. What is the cost per
ticket?

Will this be more or less then $17
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The Unit Rate

In a school fundraising raffle, you can get 4
tickets for $5. What is the cost per ticket?

within 1 If you need to

oy (unitrate) [T T co | find the cost of
m also called 1 © | 8tickets, 10
Functional | | s | 40 | tiCKets, 13

Cost ((ﬂ 5 5 V3 tickets and 18

- - — [ tickets, which
Tickets | 4 4 5 method, scalar

* %5 | ¥ | orfunctional,

would be the

best? Explain.
Between (scale

factor),

also call Scalar
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Proportional Language

FUNCTIONAL S.CAL.AR
* The relationship of two * Thle rel?tlonst,hlp of the
; values from two
values in the SAME  DIFFERENT measure
measure space. spaces.

+ We utilize this internal \é\(/)?rggggﬁgi]ri]s
multqplicat_ive multiplicative relationship
relationship to to move between different
maintain SCALES or to extrapolate
proportionality and/or fron:hone situation to
similarity. another.
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Llawn  lawns

S

-Looks at the
relationship between the\Q
corresponding quantities

relationship of
quantities within the

same situation i di 5 .
Looks at quantities with in dlfferentL rel:tlov;shlpsﬂ
the different units -LOOKs at quantities

Multiplicative
Relationship

with the same unit
(usually)

-Determines a unit rate to
maintain proportionality
constant of proportionality)
-Leads to
function
concepts

-Determines a scale
factor to scale from
one ratio to another

-Leads
geometric
concepts,
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Proportions

Maggie is working from a blueprint in which 3 inches
represents 14 feet. Write an equation that represents the
relationship between the actual lengths (a), in feet, and the
blueprint lengths (b), in inches?

14 3| b 14 3 3| b
e ) 3.~ 3
3 2[14]| a 3 214 aBﬁ
% 14 3—b
3= v

When would you want to use one
equation’over the other?
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Proportions

In a group of 4, pass out a card of the “Time to Bake” problem to each
person.

Individually read your card and determine if you can answer the
question. If you cannot, what information do you need?

As a group, each person talk about the question and information from
your card. The group will decide a course of action to answer the
question based on the information from the cards.

When you finish, a 5th card will be given to your group to complete the
task.
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Implement tasks that promote
reasoning and problem solving.

Student learning is greatest in
classrooms where the tasks consistently
encourage high-level student thinking
and reasoning and least in classrooms
where the tasks are routinely procedural
in nature.

(Boaler & Staples, 2008; Stein & Lane, 1996)
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Implement tasks that promote
reasoning and problem solving.

Mathematical tasks should:

« Allow students to explore mathematical
ideas or use procedures in ways that are
connected to understanding concepts.

« Build on students’ current understanding
and experiences.

+ Have multiple entry points.

« Allow for varied solution strategies.

Boaler & Staples, 2008; Hiebert et al., 1997;
Stein, Smith, Henningsen, & Silver, 2009
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DPI Mathematics Section

Dr. Jennifer Curtis Susan Hart
K- 12 Mathematics Section Chief | Mathematics Program Assistant
919-807-3838 919-807-3846
jennifer curtis@dpi.nc.gov susanhat@dpincgoy |
Lisa Ashe Joseph Reaper
Secondary Mathematics Consultant | Secondary Mathematics Consultant
919-807-3909 919-807-3691
lisa.ashe@dpi.nc.gov joseph. nc.go
Kitty Rutherford Denise Schulz

y Consultant y Consultant
919-807-3841 919-807-3842
kitty. rutherfords @dpi.nc.gov deni NC.qg
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For the most current material and presentation material, please visit the NC DPI Math Wiki

Professional Development Page for Secondary Mathematics.
Link: http://maccss.ncdpi.wikispaces.net/Secondary+Professional+Development+Resources




